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PROCESS FOR THK PREPARATION OF NOVEL DIOL- 
FUNCTIONAL1/.KT) TJV ABSORBERS 

Field of ibe invention 

The present invention relates to a process for the preparation nf novel diul 
functionolised UV absorbers More particularly the present invenliuu itdatcs to a 
process for the preparation of a novel diol fuiicliuiialiscd UV absorber having a 
general formula 1 

HO Ri 



6 « 




Formula 1 

where Rj is hydrogen or text-butyl; X{ is selected the group consisting of hydrogen, 
halogen, tert-birtyl and Ci to Cu alkoxy; Ra is Cj lu Cg linear or branched olkyl. Still 
mnre particularly, the invention concerns the synthesis of diol derivatives of 
conventional UV absorbers useful as condensable monomers for the synthesis of 
many polymers with in built UV absorbers. s(/w ^ M Ci o~] o S> S 

Our copending application Mo. Otf 1 filed on the same day relates to 
a novel diol fijncrjnnalised UV absorber (n spared by the process of this invention. 
Background of the invention 

Diul containing pendant UV absorbing groups are gaming much more 
importance to stabilize the polyurethane and polyesters against photochemical 
degradation. Eur. Pat. No fS274b'2 A I and 627452 Bl ajscluse the preparation of diols 
with pendant U V ahsorbing moiety and also Ihe preparation of polyurethane and 
polyesters from diols containing pendant UV absorbing groups. One class of rlinls 
disclosed hi the above-referred European patents is of the general formula 2 below: 

HQ 



rr\< x 




Formula 2 
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This particular class of diols have an amide group present within their 
molecule, which could be susceptible to hydrolysis. Moreover, the diols disclosed 
herein be* tertiary amine linkage, which is known for ability to quench singlet 
oxygen and make substrate stable towards oxidative degradation. 

Eur. Pat. No. 67.74*2 A I and 627452 Bl also disclose another class of diols of 
the general formula 3 below. j 



r 



CO o 

Formula 3 

This particular class of diols were prepared by Manich reaction with total time 
duration of 24 h. Whereas the process for the preparation of the diols disclosed herein 
is much faster having the total preparation lime duration|of 12 h. 

Most tnennoplastic polymers and coating composition* are unstable tn the 
extended ensure to ultraviolet light source in atmosphere Thermoplastics and 
coatings tend to demonstrate unwanted colmir changes and tcduced mechanical 
strength upon exposure to UV nutation. The preliminary effect of ultraviolet radiation 
on polymers tn the formation of free ladies on the polymer cham, which react with 
atmospheric oxygen. This icsuUs in the formation of peroxide groups. Furthermore, 
deposition of pcro*ide groups causes format/on of carbonyl groups and chain 
scission, Irradiation in absence of oxygen causes the increase in chinking. 
Ultimately, this reflects on the mechanical properties and the colour of the polymenc 
Materials. In order tn prevent or al least retard the damage caused by these factors, 
stabilizers are added lo the plastics. 

j Tjv absorbers are compounds which on addition to the polymers axe capable 
of preventing or retarding the degradation reactions caused by light energy. % 
Hydroxyphenyl benzotria «*» are the one of the most important TJV absorbers, which 
are use d commercially. The preparation and use «jf functional UV absorber in 
polymers and coatings is well documented in the art. 

The utility of monomeric and low molecular weight UV absuibcis is limited 
due to their properties of migration and leaching. This phenomenon could lead to 
vneven distribution of UV absorbers within die polymeric matrix. Leaching could bft 
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even more harmftil as the luss of UV absorbers from the polymer matrix could lead to 
extensive phulWegradation of the substrate. Therefore, in order to prevent the 
phenomena of migration and leaching, the UV absorbers with polymerizing ability are 
being developed. This particular class of stabilizers would have even distribution 
within the polymer matrix and also they overcome the phenomena of migration and 
leaching. 

Objects of the iuveution 

The main object of the present invention is to provide a process for the 

preparation of a novel diol ti.ncnnnalized UV absorber. 

It is another object of the invention lo provide a process for the preparation of 
a novel diol funcliunalised UV absorber which has even distribution witmn the 
polymer matrix and wherein the phenomena of migration and leaching are overcome 
or minimised. 

Summary of the invention 

Accordingly the present invention provides a process for the preparation of novel 
diol functionalised UV abswbers of the general formula 1 below 



1 CH 2 -^fR Z -OH) 2 



Formula 1 

which comprises reacting novel bromo-fonctionalized benmtriazole UV absorber 
having the general formula A 




HQ Ri 



ov-bt 



Formula 4 



3 
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wherein Rt is hydrogea onen-butyl; Xi is selected the group consisting of hydrogen, 
halogen, terl-Uulyl and Ci to C12 alkoxy with dicthanol diamine in an organic solvent 
under reflux at a temperature in the range of 70 to 90 °C for a time period ranging 
from 5 8 hrs, removing the solvent and recrystalHzing the resultant compound to 
obtain the desired pure compound. 

In one embodiment of the pieseat the organic solvent used is acetone. 
Detailed desvripliou of the invention 

The following examples describe the process for the preparation of the diol 
which are illustrative only and should not be construted to the scope of the suupc. of 
the present invention in any manner. 

EXAMPLE 1 

Synthesis of 2-(2 , -Hydroxy-5'-bromomethylphenyI)benKotriA/nle 
2-(2'-Hydroxy-5 , -hromnmfithylphenyl)benzotriazole was prepared Oom the 
Ijrominatinn of 2-(2'-Hydioxy-5''meThylphenyl)bcij^ouia2olc using azobis 
isobutyronitrile (AIBN) as an initiator. In a 500 ml thrcc-nccked round bottomed 
flask, 5 g (0.0223 mol) of 2-(2'-Hydroxy 5'-methylphenyl)benzotriazole and 100 mg 
of AIBN were taken and dissolved in 150 ml of dry carhnn retrachloride. In a separate 
conical flask 4.18 g (1 5 ml, U.03 mol) of bromine was dissolved iu 75 nil of dry 
carbon tetrachloride and solution was liuiisfeju'ed to a cylindrical funnel with pressure 
equalizing tube. Tuiee~n.eck.ed round-bottomed flask containing solution of 2-(2'- 
HydiOAy-5'-methylphenyl)bcnzotria2»le was kept in oil-bath with temperature 47 u ( :. 

Nitrogen was bubbled through the solution for creating; inert atmosphere Cylindrical 

t 

funnel containing bromine solution was mourned on the' three-necked round-bottumed 
flask. Solution in the flask, was cnnriminusly stirred with the help uf magnetic stirrer. 
Bromine solution was added, drup-by-diuu, from funnel to the flask for a span of 4-5 
hours till alt the solution was poured out. After that heating was stopped and the final 
reaction mixture woo allowed to cool at room temperature. Prodi ir* was separated by 
solvent evaporation. Finally the product was purified by recrystallization fi'uiu 
acetone. The yield of 2-(2'-Hydroxy-5'-broraontethylpheDyl)benzuUiazole was 5.5 g 
(80%) 
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Synthesis of l^Z'-Hydroxy-S'-tert-butyl-S'-broraomethylphenyO-S- 
cblorobcnz triazolc 

l^'-HydroKy-S'-te^butyl-S'-bromometbylphenyl^S-chlorobenzoliiji^jlfc wa3 
prepared from the bromination of 2-{2'-HYiliuAy-3'-te»i-butyI-5 , -incthyJphenyl)-5- 
chlorobenzotriazole using azubis isobutyronitrilc (AIBN) as an initiator. In a 500 ml 
three-necked iuuiuJ bottomed flask, 7.042 g (0.0223 mole) 2-(2'-Hydroxy-T-ter/- 
butyl-5'-mcthylphcnyl) 5-chlorobenzotriazole and ion mg of AIBN were taken and 
dissolved in 150 ml of dry carbon tetrachloride. In a separate conical flask 4.18 g (1.5 
ml, 0.03 mole) of bromine was dissolved in 75 ml of dry carbon tetrachloride and 
solution was transferred to a cylindrical funnel with pressure equalizing tube. Three- 
necked round-bottomed flask containing solution of 2-(2'-Hydroxy-3'~ferf-hirtyl-5- 
mcthylphenyl)-5-chlorobenzotriazole was kept in oil-bath with temperature 50°C. 
Nitrogen was bubbled through the solution for creating inert atmosphere. Cylindrical 
funnel containing bromine solution was mounted on the threo-juecked round-bottomed 
flask. Solution in the flask was continuously stirred with die help of magnetic stirrer. 
Bromine solution was added, drop-by-drop, from funnel to the flask for a span.of 4-S 
hours till all die solution was poured out. After that heating was stopper! and ihe final 
reaction mixture was allowed to cool at room temperature. Product was sepaialcd by 
solvent evaporation. Finally the product was purified by i crystallization from 
acetone. J"he yield of 2-(2'-Hydroxy-3'-/t;r/-butyl-5 , -bromomcthylpbenyl)-5- 
chlorobenzotriazole was 7.2 g (81%). 
EXAMPLE 3 

Synthesis of 2-(2'-hydroxy-3'- tert-butyl -5'-bromnmetbypheoyl)benzotriazule 
2 (2'-hydroxy-3'- tert-butyl -S'-brnmomethyphenyl)benzoUiaxolc was prepared from 
the bromination of 2-(?'-hy<lraxy-3'- iert-buLyl-5'-mcthyphenyl)bcnzotriazole using 
azobis isobulyiuniuilc (AIBN) as an initiator. In a 500 ml three-necked round 
bottomed flask. 6,274 g (0.0223 mol) 2-(2'-.bydrnxy-3'-tert-butyl-5'- 
mcthyphcnyl)benzotriazole and 100 mg of AIHNT were taken and dissolved in 150 ml 
of dry carbon tetrachloride. In a separate conical flask 4.18 « (1.5 ml, 0.03 mol) of 
bromma was dissolved in 75 ml of dty carbon tetrachloride and solution was 
transferred to a cylindrical funnel with pressure equalizing tube. Three-necked rounri- 
buLlomed flask containing solution of ?.-(2'-hydroxy-3'-ten-butyl-5'- 
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metJiyphenyDbenzotriazote was kept in oil-bath with temperature 50°C Nitrogen was 
bnhhled through the solution for creating inert atmosphere. Cylindrical fimnel 
comainiiiK btouiinc solution was mounted on the three-necked rrnmd-bottomed flask. 
Solution in the flask was continuously stirred with the help of magnetic stirrer. 
Bromine solution was added, drnp-hy-drop, from funnel to the flask for a span of 4-5 
hours till all the solution was poured uul. After that heating was stopped and the final 
reaction mixture was allowed to cool at room temperature. Product was separated by 
solvent evaporation. Finally the product was purified by reciystallization from 
acetone. The yield 0 f a-^byaVoxy^tert-b^ 
was 6.6 g (82 %) 
EXAMPLE 

Synthesis of Z-tf'-hydroxy-S'-bi omomethypbenyl) S-tert-butylbeazotria/nl* 

2^2^hydroxTo' , -bromomemyphenyl>54ert-butylben7atri a zole was prepared fiuui the 

bromination of 2 (^hydroxy-* '-methvp^^^ USU1 S 
isobutyronitrile (AJ.HN) as an initiator, to a 500 ml to-nccked round bottomed 
flask, 6.274 g (OU223 mol) Z-a'-hydruxy-S'-methvphenyD-S-tcrt burylbenzotriazole 
and 100 mg of AIBN were taken and dissolved in 150 ml of dry carbon tetrachloride, 
to a separate conical flask 4.18 g (15 mi, 0.03 mol) of bromine was dissolved in 75 
ml of dry carbon tetrachloride and solution was transferred lu a cylindrical funnel 
Ufa pressure equalizing tube. Tbree-necked round-bottomed flask containing solution 
of l-^hydroxy-S'-methyphenylVS-Lca-butylber^otriazole was kept in oil-bath with 
temperature 50«C NiUugen was bubbled through the solution for creating inert 
atmosphere. Cylindrical funnel containing bromine solution was mounted on the 
iluec-nccked round-bottomed flask. Solution m the flask was continuously stirred 
with the help of magnetic stirrer Bromine solution was added, drop-by-drop, from 
funnel to the flask thr a span of 4-5 hours till all the solution was poured out. After 
that heating was Stopped and the final reaction mixture was allowed to end at room 
temperature. Produa was separated by solvent evaporation. Finally the product was 
purified by ^crystallization from acetone The yield of 2.(2'-hydroxy-5'- 
bromomcthypbenyl)-5-tett-butylben70rria7nle was 6.8 g (84 %) 
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EXAMPLE 5 

Synthesis of^Z'^Uyditiay-S'-bromoinethyphenyl^cthoxy benzotriazole 

2-(2'-hydroxy-5'-bromomethyphenyl>5-ethoxybenzotriazole was prepared from the 
bromination of l^i'-hydroxy-S'-methyphenyO^-ethnxyhenzotriazole using azobis 
isnhutyronitrile (AIBN) as an initiator. In a 500 nil tluec-uecked round bottomed 
flask, 6,275 g (0.0223 mol) Z-fZ'-hydroxy-S'-methyphcnylJ-S-cthoxybenzotriazole and 
100 nig of AIBN were taken and dissolved in 150 ml of dry carbon tetrachloride. In a 
separate conical flask 1.18 g (1.5 ml, 0.03 mol) of bromine was dissolved in 75 ml of 
dry carbon tetrachloride and solution was transferred to a cylindrical funnel with 
pressure equalizing tube. Three-necked round-bottomed flask containing solution of 
Z^'-hytliuxyO-iiiclUypUenylJ-S-ctboxybenzotriazolc wos kept in oil-bath with 
temperature 50*C. Nitrogen was bubbled through the solution for creating inert 
atmosphere. Cylindrical funnel containing bromine solution was mounted on the 
thrcc-nccked round-bottomed flask. Solution in the flask was continuously Stirred 
with the help of magnetic stirrer. Bromine solution was added, diup-by-drop, from 
funnel to the fla.sk for a span of 4-5 hours till all the solution was poured out. After 
that healing was slopped and the final reaction mixture was allowed to cool at room 
lonperalurc. Product was separated by solvent evaporation. Finally the product was 
purified by recrystallization from acetone. The yield of 2-(2'-hydroxy-5'- 
bromonrethyphenyl)-5-ethoxybeMotria2ole was 6.6 g (85 %) 
KXAMPI.K6 

Syntnesisof^fl-bydruAj-S'-bromomethyphenylVS-tert-octyloxybcnzotrinzole 

2-(2 , -hydroxy-5'-bromomcthyphcnyl)-S tert-octyloxybenzotriazole was prepared from 
the bromination of 2-(2^hydroxy-S*.methyphenyl)-Stert-odytoxybenzotriazole using 
azobis isobutyronitrile (AJJWJ as an initiator. In a 500 ml llucc-necked round 
bottomed flask, 8.236 g (0.0223 mol) 2-(2 , -hvdioxy-5'-melliyphcnyl>5-tert-octybxy 
benzoliiazolc and 100 mg of AIBN were taken and dissolved in ISO ml of dry carbon 
Letrachloridc. In a separate conical flask 1.18 g (1.5 ml, 0.03 mol) of bromine, whs 
dissolved in 75 ml of dry carbon tetrachloride and solution was transferred TO a 
cylindrical funnel with pressure equalizing tube. Three-necked round-bottomed flask 
containing solution of 2-(^hYdrux Y -5'-methyplienyl)-5 -tert-octyloxybenzotriazole 
was kept in oil-bath with tempcraluic 50X. Nitrogen was bubbled through the 
solution foi wealing inert atmosphere. Cylindrical funnel containing bromine solution 
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was mounted on the three-necked luuiid-boUomed flask. Solution in the flask was 
continuously siincd wiLh the help of magnetic stirrer. Bromine solution was added, 
drop-by-drop, from funnel to the flask for a span of 4-5 hours till all the solution was 
pour.d out. After that heating was stopped and the final reaction mixture was allowed 
to cool at room temperature. Product was separated by solvent evaporation. Finally 
the product was purified by recrystallization from acetone. The yield of 2-(2'- 
hyciroxy-5'-bro«iui»elhyphcnyl)-5-tert-octyloxybcnzotriazole was 7.8 g (81 %). 
EXAMPLE 7 

Synthesis of 2-(2'-hydroxy-5 , -bromomethypbeoyl)-S-methox>benzotriazole 

^-(^'-hydrnxy'-i'-bromomeThyphenyO-S-niethoxybBiizuljia^ole was prepared from the 
bromination of a^'-hydioxy-S'-nietfiyphcnyO-S-mcthoxybcnzotriozole using azobis 
isubulyiuiiiuile (AIDN) as an initiator. In a 500 ml three-necked round bottomed 
flask, 5.693 g (0.0223 rool) 2-(2'-hydroxy-5 , -methyphenyl)-5-methnxybenzoiriazole 
and 100 mg of AIBN were taken anrf dissolved in 150 ml Of dry carbon teliauhluride. 
In a separate conical flask 4.18 g (1.5 mi 0.03 mol) uf bromine was dissolved in 75 
ml of dry carbon tetrachloride and solution was transferred to a cylindrical funnel 
with jHcssure equalizing tube. Thrcc-nccked round-bottomed flask containing solution 
of 2-(2 , -hydroxy-5' methyphenyl)-5-methoxybenzotriazole was kept in oil-bath with 
temperature 50°C. Nitrogen was bubbled through the solution for creating incil 
atmosphere. Cylindrical funnel containing bromine solution was mounted on the 
three-necked round-bottomed flask. Solution in the flask was continuously stirred 
with the help of magnetic stirrer. Bromine solution was added, drop-by-drop, from 
funnel to the flask for a span of 4-5 hours till all the solution was poured out After 
that heating was stopped and the final reaction mixture was allowed to cool at room 
temperature. Product was separated by solvent evaporation. Finally die product was 
purified by recrystallization from acetone. The yield of 2-(2'-hydroxy 5'- 
bromomethyphcnyl)-5-mcthoxybenzotriazolc was 6.3 g (81 %). 
EXAMPLES 

Synthesis of 2 - (2' - Hydroxy - 5' - (bis (2 - hydrf»yethyl) aminomethyl) phenyl) 
benzotriazole 

2-(li , -Hydroxy-5'-bromornethylphenYl)bcju/.otiia J !iolc (3.03 g. 0.01 mole), diethanol 
amine (3.14 g. 0.03 mule) were dissolved in 100 mL of aoetone. The reaction mixture 
was icfluAed with constant stirring at 75°C for 6 h. The solvent was then removed by 
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rotary evaporation. CiuUc product was purified using silica gel column 
claouiatography. Product was identified by l H-NMR. 
EXAMPLE 9 

Synthesis of 2 - (2* - Hydroxy - 3' - tert - butyl - 5' - (his (2 - hydroxyethy!) 
aminometbyl) phenyl) - 5 - chlorobenzoirlazole 

2-(2 , -Hyuiu\y-3'-^//-butyl-5'-mcthylpheriyl)-5-chlorobcnzotriazole (3.95 g. 0.01 
mole), dictbanol amine (3.14 g. 0.03 mole) were dissolved in 100 mL of acetone. The 
reaction mixture was refluxed with constant stirring at 80 °C for 6 h. The solvent was 
then removed by rotaiy evaporation. Crude product was purified using silica gel 
column chroma tngraphy. Product was identified by 'H-NMR. 
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